Inadequate luteal function is the initial clinical cyclic defect in a 12-day stress model that includes a psychogenic component in the Rhesus monkey.
As part of our goal to develop nonhuman primate models to prospectively study how different types of stress may affect the menstrual cycle, we have investigated whether a short-term stress challenge that includes a significant psychogenic component can induce cyclic dysfunction. The study was performed in rhesus monkeys. The stress challenge had several components that included the psychological response to both a tethering system and to a simultaneous move to an unfamiliar environment and the response to the short surgical procedures required to install and disconnect the tethering system. The stress challenge lasted for 12 d and was initiated in the follicular (n = 5) or luteal (n = 6) phase of the menstrual cycle. At the end of the stress period, the tethering system was removed, and the animal was returned to its regular housing. To monitor cyclicity, FSH, LH, E2, and progesterone were measured daily throughout the two preceding control cycles, the experimental cycle, and the two poststress cycles, whereas the adrenal endocrine axis response was monitored by measuring cortisol. Animals remained ovulatory after the short-term stress; however, integrated progesterone secretion in the luteal phase (from the day of LH surge +1 to the day of menstruation -1) of the stress cycle was significantly decreased by 51.6% when the stress was initiated in the follicular phase and by 30.9% when it started in the luteal phase. Lower integrated LH levels (luteal d 5-13) accompanied the decreased progesterone. Cyclic parameters were still abnormal in the first poststress cycle, such as a prolonged follicular phase after a stress in the preceding follicular phase or inadequate luteal function after a stress in the preceding luteal phase. Within 4 h of the stress, there was a rapid 3-fold increase in cortisol levels over controls. Levels decreased progressively thereafter but remained significantly higher than controls during the entire short-term stress period. They were still significantly higher in the first 2 wk after stress. Overall, the data suggest that secretory inadequacy of the corpus luteum represents a first clinical stage in the damage that stress can inflict on the normal menstrual cycle. Of interest is the observation that this limited 12-d stress, which includes a significant psychogenic component, continues to produce detrimental effects on the menstrual cycle past the period during which it is exerted. Significant decreases in integrated luteal LH values in the poststress cycle suggest that these effects may be related to continuing disturbances in the neuroendocrine component of the reproductive axis.